Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.040; wR factor = 0.118; data-to-parameter ratio = 15.6.
In the title compound, C 19 H 14 FN 3 O 3 , the central pyran ring adopts a boat conformation with the O atom and the quaternary C atom diagonally opposite displaced by 0.068 (1) and 0.075 (1) Å , respectively, above the mean plane defined by the other four ring atoms. The co-planar atoms of the pyran ring and the fluorophenyl ring are nearly perpendicular, as evidenced by the dihedral angle of 87.11 (1) . The amine group forms an intramolecular N-HÁ Á ÁO(nitro) hydrogen bond. In the crystal, molecules are linked into parallel chains along [100] by weak N-HÁ Á ÁN and C-HÁ Á ÁN(nitro) hydrogen bonds, generating C(8) and C(9) graph-set motifs, respectively.
Related literature
For the biological activity of substituted pyran derivatives, see: Lokaj et al. (1990) ; Marco et al. (1993) . Some 4H-pyran derivatives are potential bioactive compounds and can be used as calcium antagonists, see: Suá rez et al. (2002) . For hydrogenbonding graph-set motifs, see: Bernstein et al. (1995) . For ring conformation analysis, see: Cremer & Pople (1975) . The title compound and some related compounds are widely used as organic intermediates in organic chemistry (Liang et al., 2009) . For related structures, see: Nesterov et al. (2004) ; Nesterov & Viltchinskaia (2001) . For a description of the Cambridge Structural Database, see: Allen (2002) . For standard bond lengths, see: Allen et al. (1987) . Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97. The title compound and some related compounds are widely used as organic intermediates in organic chemistry (Liang et al., 2009) . Much interest has recently been paid to the design of polyfunctionalized substituted pyran derivatives, owing to their wide range of biological activities (Lokaj et al., 1990; Marco et al., 1993) . Some 4H-pyran derivatives are potential bioactive compounds and can be used as calcium antagonists (Suárez et al., 2002) . Thus, there has been a growing interest in the structures of 4H-pyran derivatives. The high biologically active value of these compounds in conjunction with our research interests prompted us to synthesize and report the X-ray study of the title compound.
Experimental

Crystal data
In the title compound (C 19 H 14 FN 3 O 3 , Fig. 1 ) the six-membered central pyran ring adopts a boat conformation as evidenced by the puckering parameters q 2 = 0.0826 (12) Å, θ = 88.18 (4)°, φ = 127.06 (4)° (Cremer & Pople, 1975) . The dihedral angle between the pseudo-axial aryl substituent and the flat part of the pyran ring is 87.11 (1)°. There is conjugation between the donor (NH) and the acceptor (CN) groups via the C4═C5 double bond, as found in other related compounds (Nesterov et al., 2001 (Nesterov et al., , 2004 . Thus, the C5-N2 distance is 1.3130 (17) Å, which is shorter than the average conjugated C-N single bond, 1.370 (1) Å, found in the Cambridge Structural Database (Allen, 2002) . In contrast, the C4═C5 bond is elongated in comparison with the C1═C2 bond and the standard value (Allen et al., 1987) . The C4-N1 distance, 1.3855 (17) Å, is considerably shorter than usual C-NO 2 distance (1.468 Å, Allen et al., 1987) and the N1-O2 distance, 1.2558 (16) Å, is longer than the standard value (Allen et al., 1987) . The dihedral angle between the flat part of the pyran ring and the phneyl ring at C1 is 49.22 (2)°. The phenyl and the fluorophenyl rings are substituting the pyran ring in a (-)-syn-clinal conformation, with torsion angles C2-C1-C11-C12 and C4-C3-C31-C32 of -51.4 (2)° and -60.76 (17)° respectively. The nitro group is bonded to the pyran ring at C4 with the torsion angle C5-C4-N1-O2 of -7.09 (3)°, indicating a (-)-syn-periplanar conformation for this group.
In the crystal structure, the molecules are linked together, to form an infinite one dimensional chain along [100], through intermolecular N2-H2···N3 and C6-H6A···N3 hydrogen bonds, generating graph set motifs C(8) and C(9) respectively ( Fig. 2 ; Bernstein et al., 1995) . In addition, there is a N-H···O intramolecular interaction which stabilizes the molecular conformation.
Experimental
A mixture of benzoylacetonitrile (1.0 mmol), 4-fluoroaldehyde (1.0 mmol), Et 3 N (1.0 mmol) and 10 ml EtOH were taken in 50 ml round bottom flask. The reaction mixture was stirred at room temperature for 5-10 min. Then Nmethyl-1-(methylthio)-2-nitroethenamine was added into the reaction mixture and the system refluxed at 80°C. The consumption of starting material was monitored by TLC. After 90 min., the solid product was filtered and washed with diethyl ether (5 ml) and dried under vacuum condition to afford the pure product. Melting point: 210°C; Yield: 94% supplementary materials sup-2 Acta Cryst. (2013). E69, o687-o688 Refinement H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C-H = 0.93-0.98 Å, N-H = 0.86 Å. U iso =1.2U eq (C,N) for NH and CH groups and U iso = 1.5U eq (C6) for the methyl group.
Computing details
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication:
SHELXL97 (Sheldrick, 2008) .
Figure 1
The molecular structure of the title molecule, showing 40% probability displacement ellipsoids for non-H atoms. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.24 e Å −3 Δρ min = −0.22 e Å −3 Extinction correction: SHELXL97 (Sheldrick, 2008) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin (2θ) (7) 0.0167 (7) C16 0.0410 (8) 0.0590 (9) 0.0407 (8) 0.0158 (7) 0.0218 (7) 0.0186 (7) C21 0.0354 (7) 0.0435 (7) 0.0385 (7) 0.0164 (6) 0.0208 (6) 0.0139 (6) supplementary materials sup-5
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